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Experimental
General
Since potassium triphenylide is a highly air and moisture sensitive salt all the synthesis and handling of the products were carried out under anaerobic conditions using Schlenk techniques and an argon-filled glove box (M-Braun MB200B, < 0.1 ppm H2O and O2). Triphenylene (Acros Organics, 98 %) was sublimed at 190 o C under static vacuum, and afterwards transferred and stored in a glove box. Potassium metal (Alfa Aesar, 99.95%, sealed under argon) was kept in a glove box and used as received. 1,2-dimethoxyethane (DME) (Acros Organics, 99+%) and n-pentane (Acros Organics, for analysis) were dried under sodium/benzophenone, kept in gas-tight glass vessel and distilled prior to use. All reactions were carried out in custom-build H-reaction vessel, which allowed solvent manipulation and crystal growth in separate parts of the vessel.
Synthesis of K2(C18H12)2(DME) (1)
9 ml of DME was condensed on top of 158.7 mg (0.695 mmol) of triphenylene and 26.9 mg (0.688 mmol) of potassium metal placed in one of the two sides of H-vessel. The solution, which immediately turned into lavender-purple color, was stirred at RT until all potassium metal was consumed/dissolved (2 days). Subsequently the solution was decanted into second side of the vessel and the crystal growth was achieved by layering the solution with n-pentane. After 4 days black needle-like crystals with purple luster were observed. Crystals were washed three times with new n-pentane in course of three days. Sample was evacuated under dynamic vacuum (9.010 -4 mbar) for 2 h in order to remove solvents. Elongated rectangle shape crystals were obtained, which turned into deep purple powder upon grinding. Reaction yield was 164.3 mg (76%). Elemental analysis calculated for K2(C18H12)2(C4H10O2) gives: C 76.88, H 5.48; mean of found C 76.16, H 5.49 in units of (m/m %). The stoichiometry obtained from elemental analysis is K2.00-2.24(C18H12)2DME1.04-1.07. Phase purity of the bulk was confirmed by powder X-ray diffraction (Fig. S1 ).
Elemental analysis
CHN analysis was performed with an Exeter Analytical CE-440 Elemental Analyzer. The sample was sealed into a pre-weighed tin capsule to prevent oxidation (an empty tin capsule was also sealed inside the glove box for argon mass difference correction).
Structural analysis
Single crystal XRD analysis: Single crystals were selected under the microscope inside the glove box, placed into 2 cm long and 0.7 mm diameter silica capillaries, and afterwards air-tightly sealed by wax. The X-ray single crystal data for K2(C18H12)2(DME) were collected at 120 and 293 K with a Bruker SMART 6000 diffractometer (fine-focus tube, graphite monochromator, Monocap optics, λMoKα radiation, λ = 0.71073 Å) equipped with a Cryostream (Oxford Cryosystems) open-flow nitrogen cryostat. The structure was solved by direct method and refined by full-matrix least squares on F 2 for all data using Olex2 1 and SHELXTL 2 software. All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were placed in the calculated positions and refined in riding mode with Uiso = 1.2 Ueq(C).
Crystal data for K2(C18H12)2(DME) (1) at T = 120 K: C40H34K2O2, Mr = 624.87, orthorhombic, a Powder XRD analysis: Powder sample of (1) was filled into 0.5 mm diameter Special Glass (Capillary Tube Supplies Ltd) capillary and sealed under Ar atmosphere. Powder X-ray diffraction data were collected at ambient temperature with a Bruker D8 Advance diffractometer (Mo Kα λ = 0.7093 Å, 2ϴ = 1 to 30 o ) operating in transmission mode equipped with LYNXEYE XE energy-dispersive one-dimensional detector.
A structural model obtained from singe crystal X-ray diffraction at 293 K was refined to powder diffraction profile using EXPO2014 suite , Rwp = 5.512%, Rexp = 2.487%. Since the Rwp of refinements with K1 and K2 occupations fixed to 1 and with free K occupations do not differ significantly, we conclude that the composition of (1) is K2(C18H12)2(DME).
Optical spectroscopy
Ultraviolet-visible-near infrared spectroscopy: A DME solution of (1) was prepared and measured in a 1 mm light pass air tight quartz cuvette in transmission in the range 200-1100 nm by an ATI Unicam UVvisible spectrometer. The peaks below 400 nm correspond to the excitations of the triphenylene core. A nujol mull from solid (1) was prepared in an Ar filled glove box with oxygen and water levels below 0.1 ppm. The nujol suspension was placed between two glass slides and measured in a custom-made air tight sample holder in transmission (T). The optical density was calculated according to O. D. = -lgT. A slight difference in the spectra of the solid and the solution can arise because of a different distortion of the molecules and because the vibronic bands are more smeared out in the solid.
Infrared spectroscopy: KBr pellets were prepared from (1) inside an Ar filled glove box with oxygen and water levels below 1 ppm. The pellets were measured in transmission with 2 cm -1 resolution by a Bruker Alpha spectrometer located also inside the glove box. Measurements with 0.5 cm -1 resolution did not reveal any further splitting. The preparation of pellets induced the oxidation of a small amount of sample, which could be avoided by using an ATR (attenuated total reflection) setup for measuring in the abovementioned spectrometer. The obtained spectrum, free of pristine triphenylene is shown in Fig. S4 .
Raman spectroscopy: Solid samples were measured on the same capillaries as used for powder X-ray diffraction experiments. For excitation a 785 nm diode laser and a 532 nm frequency doubled Nd:YAG laser has been used with a power of 70 W and 80 W, respectively, at the focus on the sample. Higher laser power was found to cause irreversible discoloration of the sample. The spectra have been measured with a Horiba Jobin Yvon LabRAM HR confocal spectrometer in back scattering. The spectra obtained with the 785 nm (532 nm) laser were acquired using a 600 gr/mm (1800 gr/mm) grating resulting in 0.6 cm ) sampling interval. The spectrum of the DME solution of (1) in a quartz cuvette was obtained with 785 nm excitation using the same setup.
DFT calculation
Single point calculations were performed both on the SVWN/3-21G level and on the B3LYP/6-31G* level with HyperChem Release 7.03. The former method is using the Slater exchange functional 4, 5, 6 and the correlation functional of Vosko, Wilk, and Nusair 7 and the local spin density approximation with the basis localized on atoms, while the latter is a hybrid exchange correlation functional method 8 with a better basis set localized on the atoms. The geometry of the monoanions was fixed to that obtained from single crystal diffraction for Tri1 and Tri2 to obtain information about the molecular ions in the crystal. The two methods gave the same shape of the MOs and the splitting pattern of orbitals, however, energy difference of the MOs calculated with SVWN/3-21G method agree better with the experimental excitation energies. A test calculation on naphthalide anions also showed that SVWN/3-21G method provides better agreement with the peak positions of literature UV-visible spectroscopy measurements 9 .
SQUID magnetometry
Temperature-dependent magnetic susceptibility () measurements at ambient-pressure were performed on a 29.9 mg sample in a sealed thin-wall quartz ampule at an applied field of 1 T between 1.8 and 300 K with a Quantum Design SQUID MPMS magnetometer. The temperature dependence of the magnetization, M, of the sample was measured at applied field of 100 Oe under both zero-field-cooling (ZFC) and field-cooling (FC) protocols and is shown on Figure S6 . Correction for the diamagnetic core contributions of K + (-14.9×10 -6 emu mol ) and DME (-63.46×10 -6 emu mol -1 ) were applied to all datasets.
EPR spectroscopy
The EPR measurements on single crystal were performed on a Bruker Elexsys e580 X-band spectrometer using a Varian TEM104 dual-cavity resonator. An Oxford Instruments ESR900 cryostat and an Oxford Instruments ITC503 temperature controller made temperature dependence measurements possible with temperature stability better than ± 0.05 K. Spectra were measured on cooling between room temperature and 4 K. The complementary EPR intensity calibration was done only for a powder sample using a homemade L-band resonator, by comparing the EPR signal of the sample to that of the calibrated DPPH (2,2-diphenyl-1-picrylhydrazyl) standard. The susceptibility of the DPPH sample was separately determined by SQUID magnetometry. We note that in X-band EPR experiments on single crystals we were unable to calibrate the signal intensity due to the unreliable determination of a very small single crystal mass (typically, much less than 1 mg) -these highly air-sensitive samples have to be strictly handled in an inert atmosphere of argon filled glove box.
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Supplementary Tables   Table S1 .
Comparison of the bond distances in K2(C18H12)2(DME) collected at 120 K and 293 K, along with C-C bond distances in pristine triphenylene collected at 150 K
10
. The last column contains the hapticity defined by the coordination bond lengths, where the sum of carbon Van der Waals radius (1.7 Å) and potassium ionic radius (1.78 Å) was taken as a cut-off value, and the position of potassium cation, defined by cation to plane centroid to plane angle.
Bond
Bond distances (Å) of (1) at 120 K C2-C3 0.004 (7) C2a-C3a -0.008 (7) C3-C4 0.026(6) C3a-C4a 0.014 (6) C4-C15 -0.021(6) C4a-C15a -0.012 (6) C15-C16 0.005(6) C15a-C16a -0.015 (6) C16-C5 -0.003(6) C16a-C5a 0.005 (6) C5-C6 0.006(6) Ca5-C6a 0.006 (6) C6-C7 -0.003(6) C6a-C7a -0.005 (6) C7-C8 -0.010(6) C7a-C8a -0.005 (6) C8-C17 -0.006(6) C8a-C17a ) of (1) detected by IR and Raman spectroscopy using 532 nm and 785 nm excitations compared to those of pristine triphenylene. The first column contains the irreducible representations previously assigned to the triphenylene peaks 11, 12 and the assignment of the DME peaks. Please note that the assignment of the specific triphenylide peaks of (1) is only tentative. The last three columns tabulate the shift of the vibrational peaks (cm S16 Figure S4 : The ATR infrared spectrum of K2(C18H12)2DME at room temperature. Magnetization (emu Oe/g)
